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Cbjectives. This study evaluated
the direct effect of the whacco price

SUpPOTt ProgTam nndmaﬂ:m::@mm "
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Maethods. We developed an eco-

noenic model of demand and supply of
1J5 tobacco to estimate how much the

price SUpport program increases the price

of tobacen. We calcnlated the pesukant m-

crease in cigareie prices - from the change

in the tobacen price and the quantity of
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cigrette consumtion attributable to the -

price support program by applying the

estirnated morease in the mgamliqmr:: .

b0 assumed pn::c-l:hstmﬁns nf:’:mﬂud
for ciparettes. -

Results. We :sl:nm:ful lhn.tf.'he e
bacco prict SUppon program increased
the price of tobacco leaf by 50,36 per
pound. This higher tobacco price trans-
lates to & 30.01 mcrease in the poce of
a pack of cigaretics and an cstimated
{.21% reduction in cigaretie consump-
G0,

Conclusion. Becanse the tobaceg
priCe SUPPOTt Progream ncreases the price
of cigarctics minimally, its potential
health bepefit is likely fo be small. The
adverse political effect of the tobacco
proaram might substantially outweigh
the potential direct benefit of the program
on cigarette consumption. {.{H:E_Jfﬂﬂﬁ':‘
Health. mm-i'm}
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The US government has intervened in
the wobacco market through a price suppor
program since the 19305, Some have argued
thit this program is beneficial to public
health becanss 1f redwces 1obacss consumg-
tion by increasing prices,”™ but others have
claimed that it harts effoss o control tobaecs
becanse it has undesirable political conge-
quences.™ How much the price suppart pro-
gram directly affects wbacco consumption is
thserefione an important policy isswe; in this res
port, we consider this question for cigareites
omly, which zccounted for 90% of US o=
bacco use in 19%6.°

In 1984, Sumner and Alston’ reported
their analysis of the conssquences of elimi-
nating the price suppont program; thess re-
searchers conchuded that eliminating it would
l=2dd 1o 0 3% decrease in ciparette prices and
about a 1% increase in domestic sales. These
estimates should now be recalealated for sev-
eral reasoms.

First, more up-1o-date information on

raduction, consumption, and prices 15
available. Second, empirically based esti-
mittes of the elasticity of demand and SL-]."'].'-']'-
for US tobacco have been published.®*
(Sumner and Alston used a range of hypo-
thetical elasticities.} Finally, the esumated
effect of the whaoco price suUppon Progrum
on demicstic cigaretts consumpion depends
om the share of domestic wobacco i LS cg-
areites. From 1983 1o 1991, domestic 1o-
bacco declined as a peseernage of the yaiue
of US-made cigareties becauss of increased
tobacon imports, grester expenses for items
such 35 cigarette promotion, and larger
gross markup by manufacturers."™'" How-
ever, 2 1993 |aw establishing the minimum
content of US-grown tobacon i Clgarenes
manufzchered i the United States. as well
&5 a 1993 law setting the amount of wobacco
that each major supphy counry can export (o
ihe United Stabes unider a normal anff rase.
chould halp keep domestic =hare from
falling much furiher.’

Tabacco Price Support Program

Marketing guotas, price suppost, and
mmpart restrictiens form the core of the cur-
rent tobacco price suppart program, -
Marketing (hueras

Marketing quotas specify e menmber of
pouriks of tobaccs a grower can market that
are eligible for price suppon: sales ahove this
quota are subject o prohibitive penaltics.
Each grower's marketing quoda 15 @ share of
the national quota, which is et annually by
the LI5 Department of Agnculturs (U SDA)
on the basis of 3 ¢nt Lnﬁ" {1} intended pur-
chases by cigarere manufachuners, () anmual
cxport for the 3 preceding vears, and (3} the
arount of tobacco necded to attain 2 spesili
level of reserve stock, The UUS secretary of
agrisuliure can adjust this national quota
by 3%

When the program began in 1928, the
deterrnination of individual marketmg quo-
125 was based on historical prc:'u-:li-:nn.:"
Entry has been liberalized by changing the
original rube that persons without a quota
could grow wbacco only if they purchased
or rented band wnh an amached quota. Since
| 462, farmeers can simply rent or punchase &
quodn and begin growing tobacoo; they nesd
FOn FEnt of nur-:h ase land from the guota
CONTIET.
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Each vear, the 5D seis the robaces
price supgorts by announcing the b mte”
{: ILII.::I‘L 2 MinimLe proce _F:r pound) for the
domestic acton market, = which vares bw
pr and grade of tobacoo leaf. This price is
erfectively guaranteed o the grower by the
Commaodity Credit Corporation, 1 USDA
agency.” The tobacco farmer sells cured 10-
baceo 1o the highest bidder a3 auciion: if this
bid is below the loan mae, the famer is paidl
the support price by a producer cooperative
with money bormowed from the Commodiny
Credit Corporation. The newly purchased to-
Baceo 13 then consigned to the cooperative.
which redries, packs, and stores it as collas-
eral for the Commodity Credit Corporation
loan. The cooperative. acting & an agent for
the Commodicy Credit Corporation, later
sclls the wobacso and wses the proceeds to
repay the Commedity Credit Corporation
loan principal and interest: sometimes this
process ends in a loss for the cooperative. ™
The federal government, however, is reim-
bursed from an eserow account for any losses
resulting from its eperation of the price sup-
port progeam; this account is funded by to-
bacen farmers and buvers, "

Import Resrictions

Tobaeen ismparts ane resmicted 1o lima e
plan:utnen:ufdnmmmnbn-:m by chemper im-
ported tobacco.' In September 1995, legisla-
tion (tanfl mbe quota) was enacted to set for
wach major supplier country the amount of 10-
Bacen it could export 1 the United States
under a noemal tanff rate. Excess shipments
are subjected oo 2 33074 duty; most of the duty
may be refurded, however, if the wobacco im-
ported is wsed to manufaomre cigasenes for
export by the United Seares,

Methods

T assesy the direct effect of the wsbaccn
PRCs SUPDOMT PR on clEaretts consing-
tign, we estimated 3 variables: (1) 1obacco
price increases due to the proseam, (2)
changes in cigarette prices resulting from the
higher tabacco praces, and (3} changes in cig-
arelty gonsumption sesulting from the higher
CiZArenE peices,

Tohdaces Price Inoreases Dive fo the
Price Support Program

The primary purpese of controlling the
tobaceo supply 15 1 mise and stabilize the
price of tobacee. ¥ If demand for tobacco does
not change, prices will rise as the supphy of 1o-
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[ Mole D = demand curve for tobacco; 5 = supply curve of tobacca: P, = lofasca prica
[ without the labacco program; O, = quantity of tobaceo demanded without the

1|:|I:|a~n:=u program; O, = quantity of tabacco supphied; P, =
= M@l price recer'.nad by tobaeos farmars.

tobacos price with guota;

program.

FIGURE 1—Demand and supply of tabacoo with the tebacen price support |

baceo declines, A simple model of demand
ansd supply with the suppos program in place
illustrates this point {Figure 1), Withous the
support program, the whaceo market would be
ins equilibrium at price (P ) and quantity ().
Marketing quotas, however, limit skt sup-
ply to )y, in turm increasing the tobacco price
from P, o P, {tobacco price with the quota). P,
can be observed from market data, but P, must
be estimated, which we did with a simple de-
mand and supply mode] (Figure ),

Equations | and X in Figure 2 represerm
demand ard supply in the tobacco leaf mar-
ket, respectively. Equation 3 describes the re-
lation between the market price of whacco
and the net prices eecemved by tobaceo farm-
ers. This equation shows that tobacoo farm-
05 pay an amoun! up te L fo quots owners
fior renting their quotzs. The rent paid by to-
bacco farmers 10 quota owners also repre-
sents the program bemefit crexted by the gov-
CIMMEENL Price support o tobacco. Becauss
quida owners acquire all the program bene-
fit, the obacco price support program “sub-
sidizes™ the tobacce quota owner rther thar
the tobacco fumer. Equation 4 describes the
market-clearing condition at which the quan-
iy of tobacoe demanded equals the quantity
of wbacco supplied; these quantities both
equal the national tobaceo queta

To estimate P, ithe tobacco price in the
obsence of the support program), we first es-
orated the values for oo and . To do this, we
first collected information on Q,, P, L, 1,
and § from the observed market data and pre-
vious literature (Table 1) Q, and 0, avermged
1613 million pounds per vear beoween 1990
and 1994, and the average P, was $1.76 per
pound during the same period. ' Results from
previous studies indicated a value of -2 for
and a value of 7 for £ L was $0.45 per
poand based on a survey in the major iobacco
production ars,’

Pywas 5131 per pound by applving the
values of P, and L to equation 3. We then ap-
plied the obained values of Q. P, and 1 1o
equarign 1 to selve for o and the obined
values of O P, and 2 bo equation 2 10 solve
fior |:'|-.

Wi used the estimated values on o and )
arel the values for i and £ obtamed from ihe
previous literature to estimate P The value
fior P, was obtzined by Esnmahnb P,and P,
because F, and P, were both equal o F* whan
the tobacen m:arkm was at =qull|bnum Q,
also was equal t O, at the market eguilib-
rium. Applying those 2 market equilibrium
condittons and the values for o fi. . and & 1o
equations 1 and 2 and solving the 2 equations
feoe P!, and Py yielded the value for P

- - 3
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Changes in Cigarelte Prices Resulting
Frow Higher Tobacco Prices

The US cigarerte manufactaring irdus.
trv I= ohigopolistic; 5 manufacturers contrel
alreost the entire marker.' As oligopolists,
the manufacturers have substantial marker
poracar b anflusnoe the cigaretie price. A re-
cent smudy' showed that a stse tx increass
of 510 resulted in an average price increase
of B0.11. We assumed tha whacco prce m-
creases resulting from the price support pro-
CTAIt witnld e I!-ull_'.- {Ii]'l.'ﬁ-"a] p:Lw:-;].q,:-n 1 Ehe=
ciparette price at the retail Tevel. I the achaal
INCTEESE iN CIgArerle prices: was mone than the
inerease in tobaceo prices, our calculation
winale underestimate the true mcreass in cig-
arctie prices and the resuliant redoction in
Clgareite consumpdion.

For a given unit of cigarettes (e.g..
100HYY, the change inits price anributable to 2
higher domesnc 1obaceo price would egual
ihg increase in the price of domestic tobacos
per pound multiplied by the pounds of do-
mestic tobacco used to produce thar wnir,
The quantity of tobacco requirsd 10 produce
1004 cigareties declined from 2.3 pounds in
1940 through 1964 to about 1.7 pounds in
1950 I]l:'-:'&-ugh 1984 Tor severa] reasons §il-
ter-tipped and smaller-dizmeter cigarettes
became more popular, new technolorizs al-
lewed tobaceo stems o be blended imo ciga-
refbes, and tobacco shests were used more ef-
ﬁﬂl’."ﬂ[l._'..m Because the amount of tabacco
for 1000 cigarettes has becn stabilized at 1.7
pounds sinee 1984, we used this mtio in the
present siudy.

L% cigarette manufaclurers uss bath
domestic and foreign 1obacco. Forcign to-
baeeo can be blended into 2 cigaretie to
make it more desirable 10 consarners and o
reduce production eosts, The shares of do-
mestic tobaceo without the price suppost
proeram would be higher than thoss with the
program because of the lower price of do-
mastic tobacco in the absence of the pro-
crar, We decided o wse an estimate of the
domestic share withous the program to ob-
180 & MO COTZErvAlive estire of 1he cips
aretie proice morease resulting from the price
SUPPOTL Pregram,

Fredicting with reasonable accuracy
what the share of domsastic 1whaces 10 U5
produced cigarsites would Be withous the
price support program presents substantial
problems. In 1994, imported tobacen ac-
counted for about 37% of US tobacco use
Cimnported ariental whacod constinged 12%
i that use; imported flus-cured and burley
tobacen constited 25%). We asumed tha
oriental 1obacon would contimes to be im-
poried if a price support progean did non
exizt because the Unoted States does not pro-

a8 amenican feurnal of Public Heslth

(1)

e

Qy=axP™
Q=p xP}
P.=P —L
Q;=0;=0

Mate, O = quantity of iobaccs demanded; O, = quantdy of tobacoo supplied;
& = tobaceo quota; P, = market price of tobacco; P, = minimum price of tobaceo to
cover farmers’ marginal costs of peoduclion: L = lease rate al iobacos quota:
T = price elasticity of demand for US tebacco; and £ = price elasticity of supoly for
LS tobacoo, o and [ are constant paramatsrs to be estimated.

5

| FIGURE 2—A marke! equilibrium madel for US tobacco leaf.

duce this type of tobacce. We also assumed
that imporation of fuwe-cured and burley o
baceo would decrease without the price sup-
part program because of the decrease in the
prices of thess tvpes of domestic tobacco.
Still, foreign flue-cured and burley whaces
wild profably continmes to cost less than the
domestic vamety, and, this, imports of these
tobaccos would surely not end ahogethes, In
adhtion, removal of the tobacco price sup-
piort proeram might be combared with an im-
port tanfi reduction, im which case tobacco
anpuorts wioabd e expected o increase,

After considering these factors, and
after & discussion with an expert a1 1/SDA
(T. Capehart, oral communication, August
1987 ), we decided i wee T8% a8 the value of
domestic share of US tobacco wse in the ab-
sence of the price suppost program for this
anahysis.

Changes in Cigareife Consumpiion
Roswlting From Higher Cigareite Prices

W astimated the percentage of reduc-
tion in cigarctte consumption resuliing from
higher cigarette prices by multiplving the per-
centzge of change in the cigasette price by the
price elasticiy of demandd for cigarettes. Esti-
mates of the price elasticity of demand for
cigarettes at the retail kevel range from —0.2E
1o ~0,80."% ™ An expert panel of the National
Canger Institute recomimnended wsing 04 ac
the short-run price elasticity for such de-
mand™ and we used this value in our stady.
Wi st that the long-run proce slasticty
of demand for cigarettes is abou? 1.5 times
the short-run price elasticity " and thus
used a value of - fioe thiz measure. We alzg

comered the annual percendage of decrease
i cigarete consumption resulting from the
price support program into the decrease in
the number of packs of cigareties consumed
PCr Year.

Sensinivirg Analvsis

Values of the parameters used in the
anabysis still could be asseciated with uncer-
fainties in spike of our efforts to incorporate
the most likely value. We conducted a sensi-
vty analysis 10 address thoss uncertaintics.
Onir sensitivity analysis focused on 2 scenars
ing—the maximum and the mmimum offect
of the wobaceo price sunpon program an G-
meshc ciparstie use,

We applicd the following assumptions
n estimating the maximum effect: (1) in-
creasing ar dE‘:':n-_'as'inH_ the valiaes |:_|-F pricc
elasticitizs of demand and supply for tobacoo
leaf and price clastcaties of demand for ciga-
reftes by 309 in the direciion favoring the
maximuey effect, (2} assuming that no to-
bacco impors would ocour without the to-
bacco price support program, and (3) using
the upper bound of the nent value for tobaceo
quota ($0.30 per pound),' In estimating the
minimum effect. we (1] increased or de-
creased price elasticities of demand and sup-
phy for tebaceo leal and price elasticities of
demnand for cigarettes by 50% in the direction
Ty -:'r:ri:||5,' the einimun ¢1T€|’.“., {il Essmed
that tobacco imports would increase up o
#(fn of the weal wbaceo wse. and (3) applied
the lewer bound of the rent value for tobaceo
quots (3040 per pound).” The parameter val-
ues used for the sensitivity anabess are pre-
sented in Table 1,

Mlaw 200, Val, B0, Mo, 5



Tobacea Price Support Propram

TABLE 1—Parameter Values Usad in Estimating the Direct Eflect of the Tobacco Price Suppart Program on US Clgaretie

Consumpiion

Paramatars and kagsuring LUnits

Far Dermving the
Mas1 Lixaly Effect

Maximum Effedt

FOf SJenERiy Analysis

Micirmam Edesct

Cusniity of iobhaceo camended and supplied,
and tobacos quota (0, O, and G}, milkon ks

Markat price of tobacos |2 ), $ib
Lease rate af jobacca quotz L), 31b

Prica alasticity of gamang for tebacss leal (n)

Frice elasticity al supply lor iobacos e (5)

Topacen leaf required for producing 1000 dgareiias, b

Imparting ghane of io18l 100ECCo usa

Short-ryn price dastcity of demand lor ciganaties
Long-nun prce elasticty of demand for cigareties

Frics af cigaretles, Sipack

1613
178"
(45

~z.00
7.00
1.70
0.25
.40
~D.E0
1.76
24.35

aiad 15132
176" 1.7
2050 .40
=100 =300
10,50 350
1.70 1.70
] (.40
=021 —=JE0
=050 D |
i.78 178 :
24,25 2435 |

“Avarage values babagen 1530 aad 1994,

Hesnles

W estimated that the prive of tobacoo &t
marrket equiltbenam level without the tobacco
price suppon program was 5130 per poid—
500,36 Bess than the average 51.76 per pound
received by farmers Between 1960 and 1994,

Wl e a S0 36 decrease inthe whacon
price in the absence of the price support g
gram, the estrmate that 1.7 pounds of tobaceo
yield 10000 cigarettes, and a 75% market
share value for domestic tokaces o estinmate
that the price Support program increases the
price of LOO0 cigarettes by 3046, or 50,009
per pack. The averege retul price for a pack
of cigarcttes was 31,76 in 1994, so this rep-
resents @ 0.32% increxss in the prce.

We estimaed that this 0.32% increass, if
short-run price elasticity is 0., redices cig-
arene cponsumption by 0.2 1%, In 19804, 2425
billion packs l:-t'ciglmm were congumed in
the [lnited Staves ** Tfthis represents SCT9H9S
of what consumption would be without the
price suppast progran, 0l consumpion in
128 withowt the program would have been
24,30 billion packs. Om the basis of this level
of consumption, a 0.21% reduction in ciga-
FRICe COMEAMpTion per vear due to the direct
effect of the systEmeinduced price increase of
the wohacoo SUPROM Program is equlent o
an anmul cigarette reduction of 31 million
packs, of just 4 pack per smaker per year, In
the long run, the reduction in cigarette con-
sumgpiion resulting from the direct price ef-
fact of the program g 76 million packs per
vear, or fewer than 2 packs per smoker per
vear. aocording o our misel,

Reaults From the sensitivity analysis
showed that under the assumptions of the
maximum effect, the tobaces price support
program increases the price of a pound of to-
bacco leaf by 30.46 and the prce of a pack of

May 2000, Vol, 90, No, 5

cigareties by 30.016. Cigarstte consumplion
i5 reducad by 0,53% i the short run and by
0L.80% in the long run as a result of the pro-
gram. In somirss, under the assumptions of
the mznamum effcet. the tobacco progmm -
creases the prce of 2 pound of tobaceo leaf
by %0.20 and the price of a pack of ciganstes
by Just SO0L004, Cigarette consumplion is ne-
duced by only 0.05% in the short nan and by
0.07% in the long run a3 a result of the to-
baced prce SUpPO PEOZTam.

Discussion

This study suggests that the tobacca
price support progrmm incredses the price of
tob@eco leal by 30056 per pound. which wis
21%4 of the tobacco price in 1994, This result
i consistent with that in the earlier report of
Sumner and Alston,”

This higher tobacoo price franslakes to a
0.52% increase in cigareits prces, The fact
that o relatively large percentage increase in
wobacon prices has led to a small percentage
increase in cigoretie prices sugpess that -
bacco prices received by farmers and retal
ciganctic prices are very weakhy related,

The small increase in cigarette prices
may or may not have a real effect on rediee-
ing smoking, depending on the sensitivity of
sekers tooa small price change, Asuming
thiyt smokers are price-sensitive 1o a small
price change, the higher cigarette prices fe-
zulting from the price support program
witild reduce bath smoking prevalence and
the number of cigarettes that continuing
smokers consume. Previous studies indi-
cared that at least cne halfof the reduction in
consurmplion from an increase in cigarcte
prices results from a decrease in smoking
presalence, and that the other half i from the

reduced number of clgarcties consumed by
continuing smekers" - [n 1994, on aver-
age, & smoker consumed 23,19 cigarettes per
dav.™* a value adjusted for underrepor-
|n_lg-"';' If 50%% of the reduction in cigareite
consumpiion wers due 1o the reduced mam-
ber of cigaremes smoked per smoker, o re-
duction of 51 million packs would be a de-
crease of 11 cigarcttes per year (0. 13%) per
smoker. Similacly, if one half of the reduc-
tion in cigarette consumption were due to the
decrease in smoking prevalence, there would
be o redhuctzon of 001 3% (60 0000 in the num-
her of US smekers.™

The reduction in cigarene consumprion
aceruing from the tobacco prce support pro-
gram could have 3 hezlth lﬁﬂtﬁL’flMinarl}'
if smoking prevalenes is reduced.™ The health
benefit from reducing the aumber of ciga-
rettes comsumned by a smokar is kess clesr, bes
cause smakers mary compensate by increasing
the depth of inhalation or by smoking mane of
the cigarette.' In any case, the very modest
reductions 10 cigarette consumption that we
found suggest that any health benefin that
right result from the fobacco price support
prigrant is likely 10 be quite small.

The potential health benefit of the to-
baceo price support program from reducing
cigarcite consumption i minimal compared
with that of virrwealby all whaceo palicy mea-
sures.’ For example, a 80002 per pack in-
crease n federal evcics tanes would reducse
cigarette consumption more than the price
support progeam carrently does. This is true
even when the most conservative estimate
under the maximum-effect soenano is used.

For proponents of tobaceo contegd, this
small direet 2 fect of e 1obacoo price support
priogram on cigarctte consumption also must
be weighed against the potential mdirect ad-
verse political effect of the program on redue-
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ing wobacco use. The tobaceo price support
program creates an additional political foree
(Ut cramers) thar is Hikely to oppose obaoso
vontral measures, and the program also
changes the political influence of whacco
fammers by keeping many tobacco farmicrs in
tbaces production.” The increase in potential
oppasition 1o Khaceo contro]l mezsures resalt-
i Froam the addittonal political force created
by ihe wobacco price suppont program could
block policies such as a cigarette tax increase
or ather tobacco control initiatives.* Ths, it s
very likely that the mdinect poditical effect of
he tobacoe price suppont prigrm on fobacco
conmral far outweighs the direct program effect
on reducing cigarers eonsurnption, ™
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